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Abstract: After large fresh food chain stores have
opened online channels, distribution costs are a key
factor affecting consumers' online buying behavior,
which affects dual-channel pricing. This paper
studies the dual-channel pricing strategy of large
fresh food chain stores on the premise of dividing
the quotation, considering the consumer's acceptance
of online channels and the sensitivity to distribution
costs. The research found that the optimal pricing of
online channels is lower than that of retail channels.
The optimal pricing of online channels is positively
correlated with the acceptance of online channels,
and negatively correlated with the sensitivity of
consumer distribution costs. Moreover, after retailers
have opened online channels, the market scale has
expanded compared with traditional retail channels.
Finally, numerical experiments are used to analyze
the influence of various influencing factors on
retailers' decision-making.
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1 Introduction

The pricing problem of dual - channel supply chain
is a field worthy of further study. When enterprises
introduce online channels, finding an appropriate
regulatory factor to solve the dual-channel pricing
problem is a current research hotspot'). At present,
there are more and more researches on the price
leadership of retailers. Some studies focus on the
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analysis of different consumers, dividing consumers
into consumers with independent retail channel
preferences and consumers with multi-channel
preferences ! or consumers with online channel
preferences and offline channel preferences”’. Some
researchers focus on analyzing the influencing
factors of dual-channel demand of retailers, such as
price, free-riding behavior of consumers, reputation
of retailers and social influence. Considering the
different price sensitivity of customers, Gao et al.
(2017) concluded that the greater the price discount
in online channels, the greater the bullwhip effect in
online sales, according to the characteristics of price
sensitivity of consumers . In terms of the impact of
delivery date on dual-channel demand, Lu Tao and
Zhang Shibin (2019) analyzed the impact of price
and delivery date sensitivity on retailers' dual-channel
demand, and concluded that retailers' online channel
price would decrease with the extension of delivery
time ©\. There are also some other influencing factors.
Liu Xiaofeng et al. (2016) considered the impact
of consumer free-riding behavior on dual-channel
pricing . Based on the reputation of retailers, Li Pei
and Wei Hang (2017) analyzed the opening of B2C
platform of offline retailers under certain conditions
and the pricing issues of whether online retailers
enter ). Zhang Aifeng, Xian Chunlan and Guan
Zhenzhong (2019), considering the influence of dual-
channel social interaction on consumers, analyzed
and compared the three pricing strategies and finally
reached the conclusion that dynamic pricing strategy
prevailed .

The above research focuses on analyzing the
influencing factors of dual-channel demand of
retailers. In addition, distribution service plays an
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important role in the adjustment of online customer
demand. It is not satisfactory for consumers to bear
the logistics costs | but if the fresh retailers bear
all the logistics costs, the retail enterprises may
lose money "'”. Distribution costs are generally not
included in the product price in the pricing of online
products of fresh chain stores, which means split
quotation is adopted. Empirical studies show that
when segmentation price is reasonable, it helps to
enhance customers' purchase intention and improve
customer satisfaction and utility value ', In addition,
when logistics service fee is reasonable, segmenting
quotation is more effective than bundling quotation
for people with high cognitive needs "?. Current
researches on distribution cost mostly focus on
reducing logistics distribution cost "' or taking
distribution cost as a moderating factor to explore its
influence on the scale of online retail channels "'
In terms of studying the impact of distribution costs
on the pricing of online products, Tian Junfeng and
Tian Jinsong (2016) have studied the use conditions
and influence mechanisms of the two quotations for
distribution costs and online channel products in
two forms: split quotation and bundle quotation, but
No research has been conducted on the impact of
distribution costs on network channel products under
the condition of split quotation .

Reviewing the literature, there are few studies on
dual-channel pricing that take distribution cost as a

Table 1. Parameter assumption

moderating factor. Therefore, this paper studies the
dual channel pricing under the dual effects of channel
preference and distribution cost under the condition
of split pricing for large fresh chain stores.

2 Problem description and assumptions

2.1 Problem Description

As shown in Figure 1, this paper considers the model
of large fresh chain stores selling a single product
through both online and offline channels. Under
the condition of split quotation, the distribution
cost is assumed to be certain, and the proportion of
consumers to bear the distribution cost affects the
scale of the channel and the pricing of the product.

large fresh chain store

online channels offline channels

consumer

Figure 1. Retailer's dual-channel supply chain

2.2 Model assumptions

the delivery cost per order (The consumer bears s, and

U, the utility of consumers choosing offline channels the supermarket bears s, , so that s, .5, = 5)
U, the utility of consumers choosing online channels D, the network channel demand

a consumers' online channel preferences, o € [0,1] D, retail channel demand

v Consiﬁi‘gsrrzf}szegissﬁfgfl t(;fitf)lse\f?k?: i(I)lf; égr(‘);;(lis[b?ln]d vis Dy the total demand of a single channel

u consumer's sensitivity to delivery costs D! the retail channel demand in dual channels
C, the commodity cost of the network channel D, the total demand for dual channels

c the cost of goods in the retail channel T the total revenue of dual channels

D: the retail channel commodity price 7, the network channel revenue
De the online channel commodity price T, the retail channel revenue
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3 Model building

L'ri :v—pi'
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single channel

Figure 2. Consumer utility function when single channe] exists

dual channels

/

Figure 3. Consumer utility function im the presence of dual channels

The utility obtained by consumers in online
channels is U, =ov—p, —us,, and the utility obtained
in retail channels is U, =v—p,. According to the
utility theory, purchasing behavior will only occur
when the consumer's utility is greater than or equal
to zero, and the purchase of goods that maximize
their utility must satisfy the constraints of personal
rationality and incentive compatibility. The personal
rationality constraint is U, 20,U,20. When
V> P. T 1S,

o
When v 2 p,, consumers may choose retail channels.

, consumers may choose online channels;
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Incentive constraints is that when U, 2 U, consumers
will choose retail channels and when U, <U,
consumers may choose online channels. When
U, =U,, the two utility functions meet at one point
P~ P.—HS,
I-a
is p, + Us; >ap,, there is only a single retail channel;
As can be seen from Figure 3, when p, <V, that is
p, tUs, <ap,, there are two channels, and the total
profit of the two channels is ©. At this time

V= . Figure 2 shows that, when p >, that

Ve [%’ \7:‘ 's consumer choice network

channel, D, =v _ P TS
o

ve [\7,1] 's consumer choice network channel,
D =1-v

Proposition 1. When p, + Us; <ap,, the retailer's
profit is:
T =T, 4T,

= (pe _Ce _SZ)DL’ +(pr _cr)Dr
:(pe_ce_sz)(pr—pe—usl _pg+w1j+(pr _Cr)[l_p, —pf—uslj
o 1-a

1-a

According to the principle of profit maximization,
when the fresh food chain stores and consumers
share the distribution costs, the dual-channel optimal
pricing and the distribution costs of the consumers
are as follows: p. = &+, +2C‘" — K D = HTC’

Corollary 1. With other conditions unchanged,
network channel pricing is an increasing function
of network channel acceptance degree a and a
decreasing function of distribution cost sensitivity
coefficient p.

Corollary 2. After the optimal pricing is substituted
into the retailer's profit function, the retailer's profit
is:

_ (u’cr —5 ¢~ “‘Sl)(o“ S5 —C — p.sl)+0,(l—c,)(l—0, —C S te + ,Jsl)
4a(l-o)

According to the retailer's optimal profit, it can
be obtained: When there are dual channels, the
retailer's optimal profit 7 is an increasing function of
the acceptance level a of the network channel, and a
decreasing function of the distribution cost sensitivity

Proof:
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on_[o2+0-20)6, v+ e, —ss— ), @5~ -ps)_0*(1-6), =5, c,—pw)

oo do(1-a)’ do(l-a)’ da’(1-0)’
:[az +(1-20)(c, +ps, Jrac, (1—o)—a (1 —c,,)](mc,. —5,—c,—1us,)
da(l-a)
-6 re s el s, e, e, —s, e )
4o (l-a )
077[:—5“(0{6, _Sz_cu_ml)<0
En 20(1-a)

Corollary 3. After the online channel is opened,
the total market demand of the dual channel is greater
than or equal to the total market demand of the
single channel, and the market demand of the offline
channel of the dual channel is less than or equal to the
offline market demand of the single channel.

Proof: When only retail channels exist,

I+c,

D =1-p, =1 5

When there are dual channels,

D,=D,+D, :1_P6+H51 :1_a+52+0e+uS1
o 20

a+s,+c, +us I+c,
D, =D, =1~ > D-(1-—")
20 2
:acr_SZ_ce_H'Sl>O
20 B
1+¢ 1+cr—a—s2—ce—us1)

D, —-D'=1-—2)—(1-
. — Dy =( 2)(

2(1-a)

:(X,Cr _SZ _ce_“’l'sl 20
2(1-o)

4 Numerical Analysis

Let ¢,=0.9,¢,=0.3,5=0.1. In order for the
analysis to be meaningful, it is necessary to meet
the two conditions of dual-channel existence,
oc, —s,—c,—us; 20, and retail channel demand
greater than or equal to zero,

l-o—c, +s5,+c,+us, 20,

Table 2. Optimal pricing and profit of dual channels under given parameters

¢, ¢, s a p P P . , n
0.6 0.3 0.1 0.8 1.2 0.02 0.578 0.800 0.047 0.002 0.049
4.1 Analysis of the influence of consumers' online
channel preference on dual channels ALA
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Figure 4 Optimal pricing of dual channels under & changes
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4.1.1 The influence of consumers' online channel
preference on dual channel pricing

It can be seen from Figure 4 that the pricing of
retail channel products has nothing to do with the
acceptance of online channels, because the price of
retail channel products mainly depends on the cost
of the retail channel. The pricing of online channel
products is always lower than that of retail channels,
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which is caused by the fact that the cost of retail
channels is higher than that of online channels. The
pricing of online channels is positively correlated
with the acceptance of online channels. This shows
that the greater consumers' preference for online
channels, the more they will accept higher online
channel sales prices. It further shows that with the
strengthening of consumers' willingness to shop
online, the promotion of large-scale fresh food chain
stores to join online channels as a supplement to
traditional channels.

4.1.2 The Influence of Online Channel Preference
on Retailers' Profits

It can be seen from Figure 5 that consumer preference
for online channels is negatively correlated with
retail channel profits, positively correlated with
online channel profits, and positively correlated
with retailers' total profits. This is because as the
preference for online channels increases, the demand
for online channels increases faster than the demand
for retail channels decreases, so retailers' profits
increase. This shows that as customers' acceptance of
online channels increases, retailers can appropriately
increase the pricing of online channel products to
obtain higher profits. At the same time, for retailers,
when consumers’ acceptance of online channels
increases, they need to strengthen the advantages
of retail channels in terms of service and consumer
experience, increase consumer satisfaction, and
attract loyal consumer groups to ensure their own
profit.

4.2 Analysis of the impact of consumers' sensiti-
vity to bearing distribution costs p on dual channels

When o =085, =002,  [1,5]

08
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v
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Figuv'e 6 Optimal pricing of dual channels under & changes
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: 6 Optimal pricing of dual channels under &/ changes
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Figure 7 Optimal profit of dual-channel retailers under 4 changes

4.2.1 The impact of the sensitivity of distribution
costs on dual-channel pricing

It can be seen from Figure 6 that the pricing of online
channels is negatively correlated with the acceptance
of online channels. This shows that the more sensitive
consumers are to distribution costs, the more they
will accept lower online channel sales prices.

4.2.2 The impact of the sensitivity of distribution
costs on retailers' profits

It can be seen from Figure 7 that the sensitivity of
consumer distribution costs is positively correlated
with retail channel profits, negatively correlated with
online channel profits, and negatively correlated with
retailers' total profits. This shows that retailers can
appropriately reduce the distribution costs of online
channels. At the same time, they need to improve the
advantages of online channels in terms of delivery
service quality and online shopping convenience to
maintain and expand the demand for online channels
and ensure their own profits.

References

[1] Zhang Xuemei, Li Yingying. Dual-channel pricing strategy
based on time and channel-sensitive customer preferences [J].
Operations Research and Management, 2019, 28(07):179-186.

[2] Khouja M, Park S, Cai G.Channel selection and pricing in the
presence of retail-captive consumers[J].International Journal
of Production Economics, 2010, 125 (1) :84-95.

[3] Gu Zehao,Guo Zhifang,Wang Wenli.Retailer Game of
Dual-channel Supply Chain Based on Hotelling Model
Improved by Customer Channel Preference[J].Industrial
Engineering,2015,18(01):77-83.

Volume 4; Issue 1 39



(10]

40

Gao D, WangN, HeZ, etal. The Bullwhip Effect in an Online
Retail Supply Chain: A Perspective of Price-Sensitive Demand
Based on the Price Discount in E-Commerce [J].IEEE
Transactions on Engineering Management, 2017, 64 (2).

Lu Tao,Zhang Shibin.Research on pricing strategy of online
and offline dual-channel supply chain-Analysis of retailer's
dual-channel pricing based on the sensitive effect of delivery
time on price[J].Price Theory and Practice,2019(07):124-127.
Liu Xiaofeng, Gu Ling. Research on online and offline product
pricing strategies based on consumer switching behaviors [J].
Management Science, 2016, v.29; No. 164(02):97-107.

Li Pei, Wei Han. Research on the Opening of B2C Platform
and the Entering Strategy of Online Retailers Based on
Reputation [J]. Chinese Management Science, 2017,
25(03):172-180.

Zhang Aifeng, Xian Chunlan, Guan Zhenzhong. Dual channel
pricing strategy based on strategic consumers influenced by
social networks [J]. Systems Engineering, 2019, 37(01):76-85.
Hua G,Wang S,Cheng T C E Optimal order lot sizing and
pricing with free shipping[J].European Journal of Operational
Research,2012,218(2): 435-441.

Xu Guangshu, Zhang Haifang. Strategy of Chain

Supermarkets' Development of Fresh Home Distribution in

Distributed under creative commons license 4.0

[14]

[15]

[16]

the Era of "New Retail" -Based on the Perspective of Supply
Chain Reverse Integration [J]. Enterprise Economic, 2017,
36(08):155-162.

Xia Lan,Monroe K B.Price partitioning on the internet[J].
Journal of Interactive Marketing,2004,18(4):63-73.

Burman B,Biswas A.Partitioned pricing: Can we always divide
and prosper?[J].Journal of Retalling,2007,83(4):423-436.
Dahl S, Derigs U. Cooperative planning in express carrier
networks-An empirical study on the effectiveness of a real-
time Decision Support System [J]. Decision support systems,
2011, 51(3):p.620-626.

Nadjafi B A. Nadjafi A A. Multi-depot time dependent vehicle
routing problem with heterogeneous fleet and time windows
[J]. International Journal of Operational Research, 2016,
26(1):88.

Zhou C. Jin W. Zhang G. Impact of Shipping Distance on
Online Retailers'Sales: A Case Study of Maiyang on Tmall[J].
Chinese Geographical Science: English version, 2018,
028(002):261-273.

Tian Junfeng, Tian Jinsong. Pricing mechanism of online
retail products and logistics services under consumer
strategic behavior [J]. Journal of System Management, 2016,
25(02):326-332.

Volume 4; Issue 1





